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Acclimatization 
to heat, effects on blood volume responses 
to thermal stress and exercise, 186-187 
Acetylcholine 
differentiation and development of, effects 
of corticosteroids on, 980-981 
in CNS of adult organisms, effects of 
corticosteroids on, 997-998 
Action potentials 
in myotonia congenita, 328 
Actomyosin 
actomyosin ATPase system, energetic 
characterization of, 499-518 
hydrolysis of ATP, calorimetry of, 493-499 
hydrolysis of ATP, kinetic mechanism, 
486-493 
Adaptation, physiological 
cold tolerance in insects, 799-832 
cold hardiness of active insects, 801-803 
definitions of important concepts, 
800-801 
freeze tolerance, physiological basis of, 
813-822 
adaptive significance of freeze tolerance, 
821-822 
chemical structure of ice-nucleating 
agents, 816 
effect of polyols on cold hardiness of 
freeze-tolerant insects, 819 


effect of polyols on supercooling points of 


freeze-tolerant insects, 818 

extracellular ice-nucleating agents in 
freeze-tolerant insects, 814 

mechanism of action of ice-nucleating 
agents, 816-817 

mechanism of cryoprotective effect of 
polyols in freeze-tolerant insects, 
819-820 

nature of freezing injuries in 
freeze-tolerant insects, 817 

physiological function of extracellular 
ice-nucleating agents, 814-816 

polyols and carbohydrates in 
freeze-tolerant insects, 818 


role of bound water in freeze-tolerant 
insects, 820-821 
insect species changing their 
cold-hardiness strategy, 824-825 
Adenosine triphosphatase 
in biological energy transduction, general 
features of, 537-542 
alternation between fundamental 
conformational states, 539-540 
energetics of ATPase cycle, 540-542 
involvement of specific ligands and their 
translocation in ATP hydrolysis, 
538-539 
membrane ATPases in myotonic 
dystrophy, 339 
muscle ATPase mechanisms, 
thermodynamic analysis of, 467-551 
energetic characterization of actomyosin 
ATPase system, 499-518 
energetics of ATP hydrolysis, 483-486 
interpretation of data, 478-483 
kinetic mechanism of ATP hydrolysis by 
myosin and actomyosin, 486-493 
mechanism and energetics of ATP 
hydrolysis by Ca”*-pump ATPase, 
519-537 
methods of analysis, 469-475 
reaction calorimetry, 475-478 
Adenosine triphosphatase, sodium, 
potassium 
inhibitory activity in Na* transport, 
708-736 
Na* transport or Na*-K*-ATPase 
inhibitory activity in brain extracts, 
727-731 
Na* transport or Na*-K*-ATPase 
inhibitory activity of blood or plasma 
extracts from volume-expanded normal 
humans or animals, 717-723 
Na* transport or Na*-K*-ATPase 
inhibitory activity of kidney tissue 
extracts, 726-727 
Na* transport or Na*-K*-ATPase 
inhibitory activity of normal urine 
extracts, 723-726 
Na* transport or Na*-K*-ATPase 
inhibitory activity of whole blood or 
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Adenosine triphosphatase, sodium, potassium 
(continued ) 
plasma from volume-expanded normal 
humans c: animals, 709$-716 
Adenosine triphosphate 
hydrolysis by Ca?*-pump ATPase, 
mechanism and energetics of, 519-537 
hydrolysis by myosin and actomyosin, 
calorimetry of, 493-499 
hydrolysis by myosin and actomyosin, 
kinetic mechanism, 486-493 
hydrolysis of, involvement of specific 
ligands and their translocation in, 
538-539 
hydrolysis of, thermodynamic analysis in 
study of muscle ATPase mechanisms, 
483-486 
ADH: see Vasopressins 
Adrenal cortex hormones 
biochemical effects on neural tissues, 
946-1020 
effects on brain growth and cell 
proliferation, 963-966 
adrenalectomy studies, 965-966 
corticosteroid administration, 963-964 
effects on neurotransmitters in adult 
organisms, 990-1001 
acetylcholine, 997-998 
amino acids, 998-1000 
catecholamines, 990-992 
peptides, 1000-1001 
serotonin, 993-997 
other neurochemical effects of, 1001-1006 
plasma level changes in pregnancy during 
exercise, 8, 9 
regulation of glial cell differentiation, 
981-990 
glutamine synthetase, 981-984 
glycerol-3-phosphate dehydrogenase, 
984-988 
other glial enzymes, 988-990 
regulation of neurotransmitter 
differentiation and development, 
966-981 
acetylcholine, 980-981 
catecholamines, 956-979 
serotonin, 979-980 
uptake and dispositio:: in neural tissues, 
947-962 


corticosteroid receptors in neural tissues, 


956-962 
entry into brain, 948-949 
methods of study, 947-948 
regional and cellular localization, 
949-956 
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Adrenal glands 
unlikely as source of plasma natriuretic 
activity, 671-672 
Adrenalectomy 
use in study of effects of corticosteroids on 
brain growth and cell proliferation, 
965-966 
Afferent pathways 
afferent mechanisms involved in control of 
natriuretic hormone, 680-685 
distension of left auricle, 683-685 
Aldosterone 
effect on Na* permeability in epithelial cell 
membranes, 884-885 
Alkaline phosphatase 
activity in renal brush border membrane, 
role in phosphate transport, 438-439 
Altitude 
effects on blood volume responses to 
thermal stress and exercise, 192 
Amino acids 
influence on cold hardiness in insects, 
822-823 
integrated metabolism in fetus, 402-404 
intestinal chemoreceptors for, 218 
metabolism in fetal liver, 369-370 
neurotransmitter substances in CNS of 
adult organisms, effects of 
corticosteroids on, 998-1000 
radiolabeled acids, use in studies of 
somatostatin biosynthesis, 568-569 
Aminopropionitrile 
effect on connective tissue integrity, 633 
Ammonium compounds 
NHj transport in thick ascending limb of 
Henle’s loop, 791-792 
Angiotensin II 
effects on vascular reactivity in normal rat 
in relation to effect of Na* intake, 
131-738 
Anoxia 
effect on ion distribution in brain, 101-148 
blood flow and energy metabolism, 
136-137 
brain interstitial space volume during 
anoxia, 117-119 
changes in neurens and glial cells, 
128-133 
comparative aspects of ion changes, 
126-128 
interstitial ion concentration changes, 
108-116 
ion movements and energy metabolism 
in anoxia, 122-126 


October 1985 


reversibility of ion derangement, 135-138 
role of ion homeostasis in anoxic brain 
damage, 137-138 
Anthracene-9-carboxylic acid 
induction of myotonia, 341-342 
Antidiuretic hormones: see Vasopressins 
Ascorbic acid 
role in maintaining connective tissue 
integrity, 635-637 
influence on extracellular matrix 
composition, 635 
prolyl and lysyl hydroxylase, 636-637 
ATP: see Adenosine triphosphate 
ATPase: see Adenosine triphosphatase 
Azacholesterol 
induction of myotonia, 342-344 


Bicarbonates 
HCO; transport in thick ascending limb of 
Henle’s loop, 791 
Bioflavonoids 
role in maintaining connective tissue 
integrity, 639 
Bladder 
epithelium in rabbit, Na*- and K*- 
permeable hybrid channels in, 892-893 
Blood circulation 
changes in pregnancy in response to 
exercise, 12-15 
Blood gas analysis 
in fetus during maternal exercise, 21-22 
in pregnant mother during exercise, 10-11 
Blood glucose 
changes in pregnancy during exercise, 6-8 
Blood proteins 
see also Hemoglobin 
content determination as measure of blood 
volume response to thermal stress and 
exercise, difficulties in interpretation, 
176-185 
hyperproteinemia in response to heat 
acclimatization, 186-187 
hyperproteinemia in response to physical 
training, 187-188 
Blood vessels 
vascular reactivity in relation to Na* 
concentrations, 736-744 
effect of acute changes in blood volume, 
740-741 
effect of alterations in external Na* 
concentration, 737 
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effect of imposing a persistent difficulty 
in excreting Na*, 738-740 
effect of Na* intake in normal rat, 
731-138 
further evidence that acute volume 
expansion may increase concentration 
of circulating substance that controls 
vascular reactivity, 741-742 
Blood volume 
acute changes in, effect on vascular 
reactivity, 740-741 
acute expansion of, contribution to 
increased concentration of circulating 
substance that controls vascular 
reactivity, 741-742 
effects of thermal stress and exercise in 
humans on, 149-209 
cardiovascular responses to exercise, 
154-155 
early studies on, 152 
individual differences in responses, 
185-199 
influence of altitude, 192 
influence of gender, 197-199 
influence of heat acclimatization on, 
186-187 
influence of hydration status, 193-197 
influence of physical fitness on, 187-192 
influence of status of subject on, 185-199 
intravascular volume responses to 
exercise, 155-158 
Is there a limit to hemoconcentration? 
164-167 
mechanisms of hemodilution and 
hemoconcentration, 151-152 
thermal stress at rest, 152-154 
use of hematocrit and hemoglobin in 
measurement of, difficulties in 
interpretation, 167-176 
use of plasma protein content in 
measurement of, difficulties in 
interpretation, 176-185 
expansion of, experiments demonstrating 
natriuretic properties in whole blood 
or plasma from normal humans and 
animals in, 664-671 
Na* transport experiments with harvested 
proximal tubule fluid from volume- 
expanded animals tested in vivo, 
716-717 
Na* transport or Na*-K*-ATPase 
inhibitory activity of blood or plasma 
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Blood volume (continued ) 
extracts from volume-expanded 
normal humans or animals, 717-723 
Na* transport or Na*-K*-ATPase 
inhibitory activity of whole blood or 
plasma from volume-expanded normal 
humans or animals, 709-716 
Body fluids 
see also Dehydration; Saliva 
expansion of, association with rise in 


concentration of digoxin-like substance 


in normal humans and animals, 
742-743 

brain, 743 

plasma, 742-743 

urine, 743 

expansion of, early experiments suggesting 

plasma might have natriuretic 
properties during, 659-664 


hydration status, influence on blood volume 


response to thermal stress and 
exercise, 193-197 
Body temperature 
changes in fetus in response to maternal 
exercise, 21 
changes in pregnancy in response to 
exercise, 9-10 
Brain 


see also Brain metabolism; Cerebral cortex; 


Corpus striatum; 
Electroencephalography; 
Hypothalamus; Pituitary gland, 
posterior; Substantia nigra 
development in fetus, 391-394 
myelination of perinatal brain, 392-393 
structural development, 391-392 
extraction of natriuretic activity from, 
698-700 
extracts containing natriuretic activity, 
Na* transport of Na*-K*-ATPase 
inhibitory activity of, 727-731 
growth and cell proliferation, effects of 
corticosteroids on, 963-966 
adrenalectomy studies, 965-966 
corticosteroid administration, 963-964 
involvement in hormonal mechanisms 
controlling urinary Na* excretion, 
673-676 
Brain metabolism 
corticosteroid entry into brain, 948-949 
energy metabolism and ion transport, 
121-126 
ene: gy metabolism during spreading 
depression, 126 
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energy requirement for ion transport, 
121-122 
ion movements and energy metabolism 
in anoxia, 122-126 
in fetus, 393-394 
interstitial ion composition changes, 
107-121 
brain interstitial space volume during 
anoxia, 117-119 
changes during anoxia, 108-116 
changes during nervous activity, 107-108 
changes during spreading depression of 
Leao, 116-117 
interstitial ion inventory, 120-121 
ion changes during anoxia, comparative 
aspects of, 126-128 
cold-blooded animals, 127-128 
gyrencephalic animals, 128 
regional differences in brain, 128 
young animals, 126-127 
ion changes in neurons and glial cells 
during anoxia, 128-133 
glial cell membrane potential, 129 
mechanisms of membrane changes, 
130-133 
nerve cell membrane potential, 129 
synaptic transmission, 129-130 
ion concentrations in brain, 102-107 
determination by ion-sensitive 
microelectrode, 102-103 
interstitial concentrations, 103-104 
intracellular concentrations, 104-107 
ion derangement in anoxia, reversibility of, 
135-138 
blood flow and energy metabolism, 
136-137 
role of ion homeostasis in anoxic brain 
damage, 137-138 
ion distribution in brain, effect of anoxia 
on, 191-148 
membrane changes during spreading 
depression, 133-135 
Brush border: see Microvilli 


Cc 


Calcitonin 
influence on renal handling of phosphate, 
456 
Calcium 
Ca?*-pump ATPase, mechanism and 
energetics of ATP hydrolysis by, 
519-537 
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Ca** transport in thick ascending limb of 
Henle’s loop, 789 
intracellular Ca** and monovalent cation 
transport: Ca**-dependent K* 
channels, 928-930 
intracellular distribution in primary 
hypertension, alteration of membrane 
control over, 915-928 
Ca®* binding by membranes and 
cytoplasmic chelators, 916-918 
Ca** transport across plasma 
membranes, 918-925 
intracellular pools of Ca®*, 925-927 
Calcium channels: see Ion channels 
Calorimetry 
of ATP hydrolysis by myosin and 
actomyosin, 493-499 
reaction calorimetry of muscle ATPase 
mechanisms, 475-478 
Carbohydrates 
accumulation in freeze-avoiding insects as 
protective measure, 805-806 


accumulation in freeze-tolerant insects, 818 


metabolism in fetal liver, 362-368 
Cardiac output 
distribution in pregnancy during exercise, 
15-17 
fetal response to maternal exercise, 22-24 
Catecholamines 
differentiation and development of, 
corticosteroid regulation of, 966-979 
dopamine §-hydroxylase, 976-977 
modulation of neurotransmitter choice, 
977-979 
phenylethanolamine 
N-methyltransferase, 966-973 
tyrosine hydroxylase, 973-976 
in CNS of adult organisms, effects of 
corticosteroids on, 990-992 
Central nervous system 
see also Brain 
neurotransmitters in adult organisms, 
effects of corticosteroids on, 990-1001 
acetylcholine, 997-998 
amino acids, 998-1000 
catecholamines, 990-992 
peptides, 1000-1001 
serotonin, 993-997 
Cerebral cortex 
see also Spreading cortical depression; 
Visual cortex 
evoked potentials and EEG phenomena in 
cats, current source-density (CSD) 
analysis of, 37-100 
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complementary access of CSDs to brain 
function, 90 

information processing in neocortex: one 
basic pattern of activation, 90-91 

intracortica! current source densities, 

relation between EEG phenomena and, 
79-89 

activation vs. modulation, 81-83 

components of cortical activation and 
their reflection in EEG, 79-81 

natural, artificially generated, and 
pathological EEG phenomena, 83-89 

pericruciate cortex in cat, current 

source-density analysis and 
generalization to other cortical areas 
and species, 75-79 

CSDs in allocortex, 78-79 

CSDs in cat pericruciate cortex, 76-77 

evoked potentials and CSDs in different 
neocortical areas and species, 77-78 


Ceruloplasmin 


biosynthesis and secretion of, 289-296 
properties and functions of, 288-289 
Chemoreceptors 
intestinal, 211-237 
acid and alkali receptors, 218-219 
amino acid receptors, 218 
characteristics of sensory intestinal 
fibers, 215 
comparison with other known intestinal 
and nonintestinal receptors, 220-222 
control of endocrine secretions, 230 
control of food and water intake, 230-231 
control of gastric acid secretion, 229 
control of gastrointestinal motility, 
227-228 
control of intestinal circulation and 
absorption, 228 
control of pancreatic secretions, 229 
control of salivary secretions, 229-230 
electrophysiological data, 216-222 
general characteristics of, 220 
glucoreceptors, 217-218 
histological data, 213-216 
mechanisms of activation of, 222-227 
osmosensitive receptors, 219 
other mucosal receptors, 219-220 
pathways of sensory intestinal fibers, 
213-215 
role of, 227-231 
specificity of, 222 
structure of endings supporting 
chemosensitivity, 215-216 
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Chemoreceptors (continued ) 
 nonintestinal receptors, comparison with 
intestinal chemoreceptors, 221-222 
Chlorides 
see also Sodium chloride 
Cl--permeable channels in epithelial 
membranes, 894-895 
low Cl” conductance theory of myotonia, 
326 
Cold 
see also Freezing 
cold hardening in insects, biochemical 
mechanisms involved in, 827-829 
extracellular ice-nucleating agents, 829 
polyols, 827-828 
thermal hysteresis factors, 829 
cold hardening in insects, effects of 
dehydration on, 826-827 
co!d hardiness in insects, solutes other 
than polyols that may have influence 
on, 822-824 
free amino acids, 822-823 
inorganic ions, 823-824 
cold hardiness in insects, species changing 
their strategy, 824-825 
cold hardiness of active insects, 801-803 
cold hardiness of freeze-tolerant insects, 
effect of polyols on, 819 
extremely low supercooling points in 
certain insects, 825-826 
tolerance in insects, physiology of, 799-832 
definitions of important concepts, 
800-801 
Collagen 
metabolism of, 608-614, 617-619, 631-632 
biosynthesis, 608-609 
collagen translation products, 610 
cross-linking, 617-619 
posttranslational modifications, 610-613 
turnover and degradation, 614 
zine relationship in, 631-632 
Connective tissue 
see also Connective tissue proteins 
integrity of, nutrients important in 
maintenance of, 623-645 
ascorbic acid, 635-637 
bioflavonoids, 639 
copper, 624-630 
fat-soluble vitamins, 639-644 
lathyrogens and inhibitors of collagen 
and elastin cross-linking, 633-635 
manganese, 630-631 
other mineral elements, 632-633 
protein and calorie restriction, 644-645 
pyridoxine, 637-638 


riboflavin and other vitamins, 639 
thiamine, 638-639 
vitamin A, 640-641 
vitamin D, 643-644 
vitamin E, 642-643 
vitamin K, 641-642 
zinc, 631-632 
Connective tissue proteins 
see also Collagen; Elastin; Proteoglycans 
biosynthesis, accumulation, and chemical 
modification of, role of selected 
nutrients in, 607-657 
nutrients important in maintaining 
connective tissue integrity, 623-645 
Copper 
dietary levels, effects on metallothionein 
biosynthesis, 277-279 
general functions of, 259-261 
hepatic metabolism of, 261-272 
efflux from hepatocytes, 271-272 
intracellular compartmentalization, 
268-270 
uptake from plasma, 261-265 
importance in maintaining connective 
tissue integrity, 624-630 
copper deficiency and development, 
625-626 
copper-drug interactions, 628-629 
examples of diet-gene interactions, 
627-628 
lysyl oxidase, 626-627 
other nutrients and copper metabolism, 
629-630 
intestinal absorption of, 239-255 
cellular uptake from intestinal lumen, 
240-250 
intracellular compartmentalization 
within intestinal cells, 250-254 
transfer to portal circulation, 254-255 
metabolism of, 238-309 
plasma transport of, 255-256 
Corpus striatum 
striatonigral substance P, biosynthesis of, 
562-563 
Cortical depression, spreading: see 
Spreading cortical depression 
Corticosteroids: see Adrenal cortex 
hormones 


Dehydration 
effects on cold hardening in insects, 
826-827 
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20,25-Di t 
Diet 
zinc and copper levels, effects on 
metallothionein biosynthesis, 277-279 
Digoxin 
digoxin-like activity, 742-744 
evidence of digoxin-like material in 
plasma and urine of patients with 
chronic renal failure, 743-744 
evidence that expansion of body fluids is 
associated with rise in concentration 
of digoxin-like substance in normal 
humans and animals, 742-743 
Diuretics 
interaction in NaCl reabsorption in thick 
ascending limb of Henle’s loop, 
786-789 
Dopamine £-hydroxylase 
activity of, effects of corticosteroids on, 
976-977 
Drinking 
water intake, role of intestinal 
chemoreceptors in, 230-231 
Dynorphin: see Endorphins 
Dystrophia myotonica: see Myotonia 
atrophica 


‘ol: see Azacholesterol 


Elastin 
metabolism of, 614-617, 620 
biosynthesis, 615-616 
cross-linking, 620 
definitions, 614-615 
posttranslational modifications, 616 
turnover, 617 
Electroencephalography 
EEG phenomena, relation to intracortical 
current source densities, 79-89 
activation vs. modulation, 81-83 
components of cortical activation and 
their refiection in EEG, 79-81 
natural, artificially generated, and 
pathological EEG phenomena, 83-89 
Electromyography 
electrical signs in myotonia, 317-321 
Electrophysiology 
current source-density (CSD) analysis of 
primary evoked potentials in cat 
pericruciate cortex and generalization 
to other cortical areas and species, 
15-79 
CSDs in allocortex, 78-79 
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CSDs in cat pericruciate cortex, 76-77 
evoked potentials and CSDs in different 
neocortical areas and species, 77-78 
current source-density method, 39-56 
experimental CSD studies, 42-44 
interpretation of CSDs, 44-56 
physical and physiological basis, 39-42 
intracortical current source densities, 
relation between EEG phenomena and, 
79-89 
activation vs. modulation, 81-83 
components of cortical activation and 
their reflection in EEG, 79-81 
natural, artificially generated, and 
pathological EEG phenomena, 83-89 
EMG: see Electromyography 
Endorphins 
see also Receptors, endorphin 
biosynthesis of, 569-574 
cell-free and tissue-culture studies, 
572-573 
dynorphin, 574 
enkephalin, 570-572 
in vivo studies, 573-574 
enkephalin secretion, 584-586 
regulation of release, 585-586 
inactivation by enkephalinase, 587-589 
interactions with their targets, 593-595 
cellular consequences of opiate binding, 
594-595 
multiple opiate receptors, 593-594 
Energy metabolism 
biological energy transduction, general 
features of, 537-542 
alternation between fundamental 
conformational states, 539-540 
energetics of ATPase cycle, 540-542 
involvement of specific ligands and their 
translocation in ATP hydrolysis, 
538-539 
energy expenditure in pregnant women in 
response to exercise, 6 
muscle ATPase mechanisms, 
thermodynamic analysis of, 467-551 
energetic characterization of actomyosin 
ATPase system, 499-518 
energetics of ATP hydrolysis, 483-486 
interpretation of data, 478-483 
kinetic mechanism of ATP hydrolysis by 
myosin and actomyosin, 486-493 
mechanism and energetics of ATP 
hydrolysis by Ca**-pump ATPase, 
519-537 
methods of analysis, 469-475 
reaction calorimetry, 475-478 
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Energy metabolism (continued ) 
of brain and ion transport, 121-126 
energy metabolism during spreading 
depression, 126 
energy requirement for ion transport, 
121-122 
ion movements and energy metabolism 
in anoxia, 122-126 
Enkephalins: see Endorphins 
Epithelium 
Cl--permeable channels in, 894-895 
function and organization of, 833-834 
ion channels in, 833-903 
definition as membrane tunnels, 834-836 
electrically probing channel in situ, 
836-840 
K*-permeable channels in, 840-864 
apical cell membranes, 841-860 
basolateral cell membranes, 860-863 
frog skin, 850-859 
gastrointestinal epithelia, 841-850 
other epithelia, 859-860 
Na*- and K*-permeable hybrid channels in, 
889-894 
amphibian kidney, 892 
amphibian skin, 889-892 
Ca**-activated cation channels, 893-894 
mammalian urinary bladder, 892-893 
Na*-permeable channels in, 864-889 
chemically modifying Na* permeability, 
880-883 
hormonally modifying Na* permeability, 
884-889 
metabolism and Na* permeability, 888 
modification of apical Na* conductance 
by extra- and intracellular 
components, 868-880 
osmotically modifying Na* permeability, 
883-884 
permeability characteristics, 865-868 
Erythrocyte membrane 
study in myotonic dystrophy, 339-340 
Evoked potentials 
electrically evoked potentials in cat visual 
cortex, current source-density (CSD) 
analysis of, 56-63 
comparison of electrically and visually 
evoked CSDs, 63-66 
information from CSDs, 61-63 
interpretation of CSDs, 57-60 
relation between potentials and CSDs, 57 
in cerebral cortex of cat, current 
source-density analysis of, 37-100 
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complementary access of CSDs to brain 
function, 90 
information processing in neocortex: one 
basic pattern of activation, 90-91 
primary potentials in cat pericruciate 
cortex, current source-density analysis 
and generalization to other cortical 
areas and species, 75-79 
CSDs in allocortex, 78-79 
CSDs in cat pericruciate cortex, 76-77 
evoked potentials and CSDs in different 
neocortical areas and species, 77-78 
visually evoked potentials in cat visual 
cortex, current source-density analysis 
of, 63-75 
comparison of electrically and visually 
evoked CSDs, 63-66 
information from CSD analyses, 73-75 
stimulus-specific properties of visually 
evoked CSDs, 66-73 
Exercise 
effects on blood volume in humans, 149-209 
cardiovascular responses, 154-155 
distinguishing postural from exercise 
hemoconcentration, 158-162 
early history of studies on, 152 
effects of posture at rest in heat, 162-163 
individual differences in responses, 
185-199 
influence of altitude, 192 
influence of gender, 197-199 
influence of heat acclimatization on, 
186-187 
influence of hydration status, 193-197 
influence of physical fitness on, 187-192 
influence of status of subject on, 185-199 
intravascular volume responses, 155-158 
Is there a limit to hemoconcentration? 
164-167 
mechanisms of hemodilution and 
hemoconcentration, 151-152 
use of hematocrit and hemoglobin in 
measurement of, difficulties in 
interpretation, 167-176 
use of plasma protein content in 
measurement of, difficulties in 
interpretation, 176-185 
fetal responses to maternal exercise, 19-24, 
27-29 
body temperature, 21 
circulation, 22-24 
fetal outcome, 27-29 
oxygen consumption, 19-20 
respiration and blood gases, 21-22 
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maternal responses during pregnancy, 1-18 
body temperature, 9-10 
cardiac-output distribution, 15-17 
circulation, 12-15 
endocrine changes, 8, 9 
energy expenditure, 6 
metabolism, 6-8 
oxygen consumption, 2-5, 7 
physical working capacity, 5-6 
respiration and blood gases, 10-11 
uterine oxygen consumption, 17-18 
piacental responses to maternal exercise, 
24-27 
Extracellular space 
extracellular fluid volume, influence on 
renal phosphate handling, 458-459 


F 


Fatty acids, nonesterified 
plasma level changes in pregnancy during 
exercise, 6-8 
Feeding behavior 
role of intestinal chemoreceptors in, 
230-231 
Fetal development 
brain development, 391-394 
metabolism of fetal brain, 393-394 
myelination of perinatal vrain, 392-393 
structural development, 391-392 
liver development and metabolism, 361-373 
amino acid metabolism, 369-370 
carbohydrate metabolism, 362-368 
development of hormone sensitivity, 
372-373 
lipid metabolism, 368-369 
mitochondrial metabolism, 371-372 
protein and nucleic acid metabolism, 
370-371 
structural development, 361 
lung development, 394-399 
microscopic development, 394-395 
pulmonary surfactant synthesis, 395-399 
metabolism as functional assessment of, 
357-430 
skeletal muscle development, 381-391 
differentiation of contractile properties, 
384-386 
humoral and neural regulation of muscle 
maturation, 389-391 
metabolism of developing muscle, 
386-389 
ultrastructural and molecular 
development, 381-384 
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Fetal heart 
development of, 373-381 
contractile and associated regulatory 
proteins, 374-376 
functional and ultrastructural 
maturation, 373-374 
metabolism, 377-381 
neural and humoral regulation of heart 
contractility, 376-377 
responses to maternal exercise, 22-24 
Fetus 
integrated metabolism in, 399-404 
amino acids, 402-404 
glucose, 399-401 
lipids, 401-402 
metabolic development in, functional 
assessment of, 357-430 
responses to maternal exercise, 19-24, 
27-29 
body temperature, 21 
circulation, 22-24 
fetal outcome, 27-29 
oxygen consumption, 19-20 
respiration and blood gases, 21-22 
Freezing 
avoidance by insects, physiological basis of, 
803-813 
chemical structure of thermal hysteresis 
agents, 813 
effect of polyols on supercooling points of 
freeze-avoiding insects, 806-809 
mechanisms of action of thermal 
hysteresis agents, 813 
other effects of polyols in freeze-avoiding 
insects, 809 
polyols and carbohydrates in 
freeze-avoiding insects, 805-806 
problems associated with supercooled 
state, 309-810 
removal or inactivation of ice-nucleating 
agents, 803-805 
thermal hysteresis in insects, 810-813 
What is thermal hysteresis? 810 
effects in biological systems, 813-814 
freeze tolerance, physiological basis of, 
813-822 
adaptive significance of freeze tolerance, 
821-822 
chemical structure of ice-nucleating 
agents, 816 
effect of polyols on cold hardiness of 
freeze-tolerant insects, 819 
effect of polyols on supercooling points of 
freeze-tolerant insects, 818 
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Freezing (continued ) 

extracellular ice-nucleating agents in 
freeze-tolerant insects, 814 

mechanism of action of ice-nucleating 
agents, 816-817 

mechanism of cryoprotective effect of 
polyols in freeze-tolerant insects, 
819-820 

nature of freezing injuries in 
freeze-tolerant insects, 817 

physiological function of extracellular 
ice-nucleating agents, 814-816 

polyols and carbohydrates in 
freeze-tolerant insects, 818 

role of bound water in freeze-tolerant 
insects, 820-821 


G 


Ganglia, spinal 
dorsal root ganglia substance P, 
biosynthesis of, 561-562 
Gastric acid 
secretion of, role of intestinal 
chemoreceptors in control of, 229 
Gastrointestinal motility 
control of, role of intestinal 
chemoreceptors, 227-228 
Gastrointestinal system 
see also Intestines 
epithelial membranes of, K*-permeable 
channels in, 841-850 
Glucagon 
plasma level changes in pregnancy during 
exercise, 8, 9 
Glucose 
see also Blood glucose 
influence on renal handling of phosphate, 
458 
integrated metabolism in fetus, 399-401 
intestinal glucoreceptors, 217-218 
Glatamine synthetase 
activity in glial tissue, corticosteroid 
regulation of, 981-984 
Glycerol-3-phosphate dehydrogenase 
activity in glial tissue, corticosteroid 
regulation of, 984-988 


Heart 
see also Cardiac output; Fetal heart 
atrial extracts containing natriuretic 
activity, 700-702 
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left auricular distension, role in control of 
natriuretic hormone, 683-685 
Heat 
see also Calorimetry; Stress, thermal 
acclimatization to, effects on blood volume 
responses to thermal stress and 
exercise, 186-187 
Hematocrit 
as index of intravascular volume response 
to thermal stress and exercise, 
difficulties in interpretation, 167-176 
Hemodynamics 
changes in pregnancy in response to 
exercise, 12-15 
Hemoglobin 
as index of intravascular volume response 
to thermal stress and exercise, 
difficulties in interpretation, 167-176 
Henle’s loop: see Loop of Henle 
Homocysteine 
effect on connective tissue integrity, 
634-635 
Hormones 
role in regulation of metallothionein 
biosynthesis, 279-281 
Hyperkalemia 
hyperkalemic periodic paralysis, muscle 
properties and treatment of, 335-337 
Hyperproteinemia: see Blood proteins 
Hypertension 
ion transport across plasma membrane in, 
904-945 
alteration of membrane control over 
intracellular Ca”* distribution, 915-928 
alteration of univalent cation transport, 
906-915 
defect of cell membranes and 
hypertension: mechanism of 
pathogenetic relation, 934-936 
intracellular Ca** and monovalent cation 
transport: Ca”*-dependent K* 
channels, 928-930 
structural and molecular bases for 
alterations of membrane functions, 
930-933 
pathogenesis of, premises for formulation 
of membrane concept of, 904-906 
Hypervolemia: see Blood volume 
Hypothalamus 


involvement in control of urinary Na* 
excretion, 673-674 

possible site of natriuretic hormone 
production, 672-673 
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Ice-nucleating agents 
chemical structure of, 816 
extracellular, in freeze-tolerant insects, 814 
extracellular, involvement in cold 
hardening in insects, 829 
mechanism of action of, 816-817 
physiological function of, 814-816 
removal or inactivation by insects as 
physiological basis for freeze 
avoidance, 803-805 
Insects 
cold hardening in, biochemical mechanisms 
involved in, 827-829 
extracellular ice-nucleating agents, 829 
polyols, 827-828 
thermal hysteresis factors, 829 
cold hardening in, effects of dehydration 
on, 826-827 
cold hardiness in, solutes other than 
polyols that may have influence on, 
822-824 
free amino acids, 822-823 
inorganic ions, 823-824 
cold tolerance in, physiology of, 799-832 
cold hardiness of active insects, 801-803 
definitions of important concepts, 
800-801 
freeze avoidance by, physiological basis of, 
803-813 
chemical structure of thermal hysteresis 
agents, 813 
effect of polyols on supercooling points of 
freeze-avoiding insects, 806-809 
mechanisms of action of thermal 
hysteresis agents, 813 
other effects of polyols in freeze-avoiding 
insects, 809 
polyols and carbohydrates in 
freeze-avoiding insects, 805-806 
proLiems associated with supercooled 
state, 809-810 
removal or inactivation of ice-nucleating 
agents, 803-805 
thermal hysteresis in insects, 810-813 
What is thermal hysteresis? 810 
freeze tolerance in, physiological basis of, 
813-822 
adaptive significance of freeze tolerance, 
821-822 
chemical structure of ice-nucleating 
agents, 816 
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effect of polyols on cold hardiness of 
freeze-tolerant insects, 819 
effect of polyols on supercooling points of 
freeze-tolerant insects, 818 
extracellular ice-nucleating agents in 
freeze-tolerant insects, 814 
mechanism of action of ice-nucleating 
agents, 816-817 
mechanism of cryoprotective effect of 
polyols in freeze-tolerant insects, 
819-820 
nature of freezing injuries in 
freeze-tolerant insects, 817 
physiological function of extracellular 
ice-nucleating agents, 814-816 
polyols and carbohydrates in 
freeze-tolerant insects, 818 
role of bound water in freeze-tolerant 
insects, 820-821 
species changing their cold-hardiness 
strategy, 824-825 
with extremely low supercooling points, 
825-826 
Insulin 
influence on renal handling of phosphate, 
457 
plasma level changes in pregnancy during 
exercise, 8, 9 
secretion of, role of intestinal 
chemoreceptors in, 230 
sensitivity of muscle cell membrane in 
myotonic dystrophy, 340-341 
Intestinal absorption 
control of, role of intestinal 
chemoreceptors, 228 
of copper and zinc, 239-255 
cellular uptake from intestinal lumen, 
240-250 
intracellular compartmentalization within 
intestinal cells, 250-254 
transfer to portal circulation, 254-255 
Intestines 
chemoreceptors of, 211-237 
acid and alkali receptors, 218-219 
amino acid receptors, 218 
characteristics of sensory intestinal 
fibers, 215 
comparison with other known intestinal 
anc nonintestinal receptors, 220-222 
control of endocrine secretions, 230 
control of food and water intake, 230-231 
control of gastric acid secretion, 229 
control of gastrointestinal motility, 
227-228 
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Intestines (continued ) 
control of intestinal circulation and 
absorption, 228 
control of pancreatic secretions, 229 
control of salivary secretions, 229-230 
electrophysiological data, 216-222 
general characteristics of, 220 
glucoreceptors, 217-218 
histological data, 213-216 
mechanisms of activation of, 222-227 
osmosensitive receptors, 219 
other mucosal receptors, 219-220 
pathways of sensory intestinal fibers, 
213-215 
role of, 227-231 
specificity of, 222 
structure of endings supporting 
chemosensitivity, 215-216 
muscular tension receptors of, comparison 
with intestinal chemoreceptors, 221 
Ion channels 
Ca**-dependent K* channels in primary 
hypertension, intracellular Ca”* and 
monovalent cation transport, 928-930 
Cl--permeable channels in epithelial 
membranes, 894-895 
defects in myotonia congenita, 329-331 
Cl channels, 329-330 
Na* and K* channels, 230-331 
in epithelial cell membranes, 833-903 
definition as membrane tunnels, 834-836 
electrically probing channel in situ, 
836-840 
K*-permeable channels in epithelial 
membranes, 840-864 
apical cell membranes, 841-860 
basolateral cell membranes, 860-863 
frog skin, 850-859 
gastrointestinal epithelia, 841-850 
other epithelia, 859-860 
Na*- and K*-permeable hybrid channels in 
epithelial membranes, 889-894 
amphibian kidney, 892 
amphibian skin, 889-892 
Ca**-activated cation channels, 893-894 
mammalian urinary bladder, 892-893 
Na*-permeable channels in epitheliz! 
membranes, 864-889 
chemically modifying Na* permeability, 
880-883 
hormonally modifying Na* permeability, 
884-888 
metabolism and Na* permeability, 888 
modification of apical Na* conductance 
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by extra- and intracellular 
components, 868-880 
osmotically modifying Na* permeability, 
883-884 
permeability characteristics, 865-868 
Ion transport 


across plasma membrane in primary 
hypertension, 904-945 
alteration of membrane control over 
intracellular Ca”* distribution, 915-928 
alteration of univalent cation transport, 
906-915 
defect of cell membranes and 
hypertension: mechanism of 
pathogenetic relation, 934-936 
intracellular Ca”* and monovalent cation 
transport: Ca?*-dependent K* 
channels, 928-930 
structural and molecular bases for 
alterations of membrane functions, 
930-933 
brain energy metabolism and, 121-126 
during spreading depression, 126 
energy requirement for ion transport, 
121-122 
ion movements and energy metabolism 
in anoxia, 122-126 
mechanisms in thick ascending limb (TAL) 
of Henle’s loop, 760-797 
cotransport systems in TAL cell, 775-779 
factors modulating reabsorption of NaCl, 
782-789 
integrated function of TAL cell, 781-782 
intracellular activities in TAL cell, 780 
metabolism of TAL cel!, 779-780 
permeability properties of TAL segment, 
766-775 
transport of Ca”* and Mg”*, 789 
transport of HCO; , 79% 
transport of K*, 790 
transport of NHj, 791-792 
Ions 


concentrations in brain, 102-107 
determination by ion-sensitive 
microelectrode, 102-103 
interstitial concentrations, 103-104 
intracellular concentrations, 104-107 
distribution in brain, effect of anoxia on, 
101-148 
inorganic ions, influence on cold hardiness 
in insects, 823-824 
interstitial ion composition changes in 
brain, 107-121 
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brain interstitial space volume during 
anoxia, 117-119 
changes during anoxia, 108-116 
changes during nervous activity, 107-108 
changes during spreading depression of 
Leao, 116-117 
interstitial ion inventory, 120-121 
ion changes in brain during anoxia, 
comparative aspects of, 126-128 
cold-blooded animals, 127-128 
gyrencephalic animals, 128 
regional differences in brain, 128 
young animals, 126-127 
ion changes in neurons and glial cells 
during anoxia, 128-133 
glial cell membrane potential, 129 
mechanisms of membrane changes, 
130-133 
nerve cell membrane potential, 129 
synaptic transmission, 129-130 
ion derangement in brain in anoxia, 
reversibility of, 135-138 
blood flow and energy metabolism, 
136-137 
role of ion homeostasis in anoxic brain 
damage, 137-138 


K 


Kidney 
denervation of, influence on renal 
phosphate transport, 458 
extraction of natriuretic activity from, 
695-697 
extracts containing natriuretic activity, 
Na* transport or Na*-K*-ATPase 
inhibitory activity of, 726-727 
handling of phosphate, 431-466 
in chronic renal failure, 459 
in primary hypophosphat 
459-460 
in pseudohypoparathyroidism, 460 
primary pathophysiology of, 459-460 
segmental reabsorption, 432-435 
toad epithelial membranes, Na*- and 
K*-permeable hybrid channels in, 892 
transport of phosphate, cellular 
mechanisms, 435-441 
role of basolateral membrane, 441 
role of brush border membrane, 436-440 
role of intracellular phosphate, 440-441 


ic rickets, 


transport of phosphate, influencing factors, 


441-459 
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availability of dietary and metabolic acid 
base, 452-456 
availability of dietary and metabolic 
phosphate, 449-452 
calcitonin, 456 
extracellular fluid volume, 453-459 
glucose and solutes, 458 
growth hormone and thyroid hormone, 
457 
insulin, 457 
other factors, 456-459 
parathyroid hormone, 441-449 
renal denervation and Na* transport, 458 
vitamin D, 457 
Kidney failure, chronic 
evidence of digoxin-like material in plasma 
and urine of patients with, 743-744 
experiments demonstrating presence of 
substance inhibiting Na* transport in 
plasma and urine extracts from 
patients with, 731-734 
extraction of natriuretic activity from 
humans and animals with, 702-704 
plasma and urine, 704 
renal phosphate handling in, 459 
Kidney tubules 
see also Loop of Henle 
segmental reabsorption of phosphate, 
432-435 


Lactates 
plasma level changes in pregnancy during 
exercise, 6-8 
Lipids 
integrated metabolism in fetus, 401-402 
metabolism in fetal liver, 368-369 
Liver 
extraction of natriuretic activity from, 
697-698 
fetal metabolism in, 361-373 
amino acid metabolism, 369-370 
carbohydrate metabolism, 362-368 
development of hormone sensitivity, 
372-373 
lipid metabolism, 368-369 
mitochondrial metabolism, 371-372 
protein and nucleic acid metabolism, 
370-371 
structural development, 361 
metabolism of copper and zinc, 261-272 
efflux from hepatocytes, 270-272 
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Liver (continued ) 
intracellular comparmentalization, 
268-270 
uptake from plasma, 261-268 
Liver circulation 
transfer of intestinally absorbed copper 
and zinc to, 254-255 
Loop of Henle 
thick ascending limb (TAL) of, ion 
transport mechanisms in, 760-797 
cotransport systems in TAL cell, 775-779 
_ factors modulating reabsorption of NaCl, 
782-789 
integrated function of TAL cell, 781-782 
intracellular activities in TAL cell, 780 
metabolism of TAL cell, 779-780 
permeability properties of TAL segment, 
766-775 
transport of Ca** and Mg”*, 789 
transport of HCO;, 791 
transport of K*, 790 
transport of NHj, 791-792 
Lung 
development in fetus, 394-399 
microscopic development, 394-395 
pulmonary surfactant synthesis, 395-399 
Lysyl oxidase 
role in copper importance in maintaining 
connective tissue integrity, 626-627 


Magnesium 
Mg** transport in thick ascending limb of 
Henle’s loop, 789 
Manganese 
importance in maintaining connective 
tissue integrity, 630-631 
examples of diet-gene interrelationships, 
631 
relationship to proteoglycan metabolism, 
630-631 
Maternal-fetal exchange 
respiration and blood gases during 
maternal exercise, 21-22 
Mechanoreceptors 
of intestinal mucosa, comparison with 
intestinal chemoreceptors, 221 
Membrane potentials 
see also Action potentials; Evoked 
potentials 
neuronal and glial cell potential changes 
during anoxia, 129 
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Metallothionein 
biosynthesis of, 273-284 
dietary control, 277-279 
hormonal regulation, 279-281 
regulation by metals, 274-277 
role of stress factors and mediators, 
281-284 
degradation of, 284-286 
function of, 286-287 
properties of, 272-273 
Microvilli 
brush border membrane in renal phosphate 
transport, 436-440. 
alkaline phosphatase, 438-439 
HPO? or H,PO;, 437-438 
nicotinamide adenine nucleotides, 
439-440 
Mitochondria, liver 
metabolism in fetus, 371-372 
Monoamine oxidase inhibitors 
effects on connective tissue integrity, 
633-634 
Mucous membrane 
apical Na* conductance, modification by 
extra- and intracellular components, 
868-880 
intracellular inorganic ionic blockers, 
869-871 
mucosal anions and Na* transport, 
868-869 
mucosal inorganic blockers, 869 
mucosal inorganic cationic stimulators, 
874-876 
mucosal organic blockers, 871-874 
mucosal organic stimulators, 876-880 
Muscle contraction 
see also Myocardial contraction 
differentiation of contractile properties of 
skeletal muscle in fetus, 384-386 
Muscle proteins 
see also Actomyosin; Myosin 
in fetal heart, 374-376 
Muscle, smooth 
muscular tension receptors in viscera, 
comparison with intestinal 
chemoreceptors, 221 
Muscles 
ATPase mechanisms in, thermodynamic 
analysis of, 467-551 
energetic characterization of actomyosin 
ATPase system, 499-518 
energetics of ATP hydrolysis, 483-486 
interpretation of data, 478-483 
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kinetic mechanism of ATP hydrolysis by 
myosin and actomyosin, 486-493 
mechanism and energetics of ATP 
hydrolysis by Ca?*-pump ATPase, 
519-537 
methods of analysis, 469-475 
reaction calorimetry, 475-478 
development in fetus, 381-391 
differentiation of contractile properties, 
384-386 
humoral and neural regulation of muscle 
maturation, 389-391 
metabolism of developing muscle, 
386-389 
ultrastructural and molecular 
development, 381-384 
Myelin sheath 
myelination of perinatal brain, 392-393 
Myocardial contraction 
neural and humoral regulation in fetus, 
376-377 
Myosin 
hydrolysis of ATP, calorimetry of, 493-499 
hydrolysis of ATP, kinetic mechanism, 
486-493 
Myotonia 
see also Myotonia atrophica; Myotonia 
congenita 
glossary, 311-312 
influence of motor innervation on, 344-346 
membrane changes in myotonic cells, 
324-341 
chondrodystrophic myotonia, 337 
model myotonias, electrical and mechanical 
properties, 341-344 
myotonia induced by 
anthracene-9-carboxylic acid, 
341-342 
myotonia induced by 
20,25-diazacholesterol, 342-344 
myotonic syndromes, classification of, 
312-314 
signs in, quantitation of, 314-321 
myotonic runs and related EMG signs, 
317-321 
myotonic stiffness, 315 
myotonic weakness, 315-316 
percussion myotonia, 316-317 
signs in, variability of, 321-324 
chemical agents influencing myotonia, 
321-322 
influence of environmental factors, 324 


influence of temperature, 323-324 
warm-up phenomenon, 322-323 
Myotonia atrophica 
features and symptoms of, 337-341 
cultured muscle, 338-339 
insulin sensitivity, 340-341 
membrane ATPases, 339 
muscle cell parameters, 337-338 
red blood cell membrane, 339-340 
therapy, 341 
Myotonia congenita 
see also Paramyotonia congenita 
membrane changes in, 326-332 
action potential, 328 
Cl channels, 329-330 
history of low Cl” conductance theory, 
326 
membrane composition, 331 
Na* and K* channels, 330-331 
passive properties of myotonic muscle 
fibers, 326-327 
treatment, 331-332 
tubular K* accumulation, 328-329 
Myotonic dystrophy: see Myotonia atrophica 


N 


NAD* 
role in renal brush border membrane 
phosphate transport, 439-440 
Na*-K*-ATPase: see Adenosine 
triphosphatase, sodium, potassium 
Natriuretic hormone 
circulating hormone, site and mechanism 
of action of, 706-708 
concept of, 658-759 
control of, afferent mechanisms involved 
in, 680-685 
distension of left auricle, 683-685 
digoxin-like activity, 742-744 
evidence of digoxin-like material in 
plasma and urine of patients with 
chronic renal failure, 743-744 
evidence that expansion of body fluids is 
associated with rise in concentration 
of digoxin-like substance in normal 
humans and animals, 742-743 
extracts from humans and animals with 
chronic renal failure, 702-704 
plasma and urine, 704 
extracts from normal humans and animals, 
685-702 
atria, 700-702 
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Natriuretic hormone (continued) 
brain, 698-700 
kidney, 695-697 
liver, 697-698 
plasma, 685-689 
urine, 689-695 
Na* transport inhibitory activity of, 
723-736 
experiments demonstrating presence of 
substance inhibiting Na* transport in 
plasma and urine extracts from 
patients with chronic renal failure, 
731-734 
Na* transport or Na*-K*-ATPase 
inhibitory activity in brain extracts, 
727-731 
Na* transport or Na*-K*-ATPase 
inhibitory activity of kidney tissue 
extracts, 726-727 
Na* transport or Na*-K*-ATPase 
inhibitory activity of normal urine 
extracts, 723-726 
natriuretic activity of whole plasma, 
659-671 
early experiments suggesting plasma 
might have natriuretic properties 
when body fluids are expanded, 
659-664 
experiments demonstrating natriuretic 
properties in whole blood or plasma 
from normal humans and animals 
when blood volume is expanded, 
664-671 
site of production of, 671-680 
experiments demonstrating that brain is 
directly involved in hormonal 
mechanisms controlling Na* 
excretion, 674-676 
experiments demonstrating that brain 
or hypothalamus is involved in control 
of urinary Na* excretion, 673-674 
extracts from various sites, 676-680 
hypothalamus, 672-673 
thyroid, parathyroid, adrenal, and 
pituitary glands, 671-672 
Nervous system 
see also Central nervous system 
neural tissues, biochemical effects of 
corticosteroids on, 946-1020 
uptake and disposition of corticosteroids 
in, 947-962 
corticosteroid receptors in neural tissues, 
956-962 
entry into brain, 948-949 
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methods of study, 947-948 
regional and cellular localization, 
949-956 
Neuroglia 
differentiation of, corticosteroid regulation 
of, 981-990 
glutamine synthetase, 981-984 
glycerol-3-phosphate dehydrogenase, 
984-988 
other glial enzymes, 988-990 
glial cell changes during anoxia, 128-133 
Neurohypophysis: see Pituitary gland, 
posterior 
Neurons 
anoxia causing changes in, 128-133 
peptide-secreting neurons, biochemistry of, 
553-606 
Neuropeptides: see Peptides 
Neuroregulators 
differentiation and development of, 
corticosteroid regulation of, 966-981 
acetylcholine, 980-981 
catecholamines, 966-979 
serotonin, 979-980 
in CNS of adult organisms, effects of 
corticosteroids on, 990-1001 
acetylcholine, 997-998 
amino acids, 998-1000 
catecholamines, 990-992 
peptides, 1000-1001 
serotonin, 993-997 
Neurotransmitters: see Neuroregulators 
Nicotinamide adenine dinucleotide: see 
NAD* 
Norepinephrine 
effects on vascular reactivity in normal rat 
in relation to effect of Na* intake, 738 
Nucleic acids 
metabolism in fetal liver, 370-371 
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Opioid peptides: see Endorphins 
Oxygen consumption 
fetal response during maternal exercise, 
19-20 
maternal response during exercise in 
pregnancy, 2-5, 7, 17-18 
uterine oxygen consumption, 17-18 
Oxytocin 
biosynthesis and transport of, 555-556, 
558-559 
secretion of, regulation of, 580-581 
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Pancreatic juice 
secretion of, role of intestinal 
chemoreceptors in control of, 229 
Paralysis, familial periodic 
hyperkalemic periodic paralysis, muscle 
properties and treatment of, 335-337 
Paramyotonia congenita 
membrane changes in, 332-335 
membrane composition, 335 
membrane parameters, 332-334 
paramyotonia associated with myotonia, 
334 
paramyotonic stiffness and weakness, 
334-335 
Parathyroid glands 
unlikely as source of plasma natriuretic 
activity, 671-672 
Parathyroid hormones 
effects on renal phosphate transport, 
441-449 
cellular mechanisms, 446-449 
segmental action, 442-446 
Penicillamine 
effect on connective tissue integrity, 
634-635 
Peptides 
neurohypophysial peptides, biosynthesis 
and transport, 555-559 
cell-free studies, 557 
in vivo biosynthesis of vasopressin, 
oxytocin, and their neurophysins and 
their transport to descending sites, 
558-559 
in vivo studies, 557-558 
nucleic acid studies, 558 
precursor hypothesis, 556-557 
vasopressin, oxytocin, and their 
neurophysins, 555-556 
neurohypophysial peptides, storage and 
release, 577-581 
electrically stimulated secretion, 577 
readily releasable pool, 579-580 
regulation of oxytocin and vasopressin 
release, 580-581 
stimulus-secretion coupling, 578-579 
neuropeptide inactivation, 587-590 
enkephalinase, 587-589 
neuropeptides, interactions with their 
targets, 590-596 
neurotransmitter peptides in CNS of adult 
organisms, effects of corticosteroids 
on, 1000-1001 
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peptide-secreting neurons, biochemistry of, 
553-606 
somatostatins, biosynthesis of, 563-569 
cell-free studies, 566 
molecular biology, 566-568 
studies with radiolabeled amino acids, 
568-569 
somatostatins, interactions with their 
targets, 591-593 
somatostatins, storage and release, 581-584 
characterization of released 
somatosiatin-like immunoreactivity, 
582-583 
regulation of release, 583-584 
tachykinin peptides, 559-563 
dorsal root ganglia substance P 
biosynthesis, 561-562 
precursors to tachykinins, 560-561 
striatonigral substance P biosynthesis, 
562-563 
substance P biosynthesis, 561 
Peptides, opioid: see Endorphins 
Phenyleth lamine N-methyltransferase 
activity of, effects of corticosteroids on, 
966-973 
Phosphates 
availability from diet or metabolism, 
influence on renal phosphate 
transport, 449-452 
renal handling of, 431-466 
in chronic renal failure, 459 
in primary hypophosphatemic rickets, 
459-460 
in pseudohypoparathyroidism, 460 
primary pathophysiology of, 459-460 
segmental reabsorption, 432-435 
transport in kidney, cellular mechanisms 
of, 435-441 
basolateral membrane, 441 
brush border membrane, 436-440 
intracellular phosphate, 440-441 
transport in kidney, influencing factors, 
441-459 
availability of dietary and metabolic acid 
base, 452-456 
availability of dietary and metabolic 
phosphate, 449-452 
calcitonin, 456 
extracellular fluid volume, 458-459 
glucose and solutes, 458 
growth hormone and thyroid hormone, 
457 
insulin, 457 
other factors, 456-459 
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Phosphates (continued ) 
parathyroid hormone, 441-449 
renal denervation and Na* transport, 458 
vitamin D, 457 
Physical fitness 
influence on blood volume responses to 
thermal stress and exercise, 187-192 
Pituitary gland 
unlikely as source of plasma natriuretic 
activity, 671-672 
Pituitary gland, posterior 
peptides of, biosynthesis and transport, 
555-559 
cell-free studies, 557 
in vivo biosynthesis of vasopressin, 
oxytocin, and their neurophysins and 
their transport to descending sites, 
558-559 
in vivo studies, 557-558 
nucleic acid studies, 558 
precursor hypothesis, 556-557 
vasopressin, oxytocin, and their 
neurophysins, 555-556 
peptides of, storage and release, 577-581 
electrically stimulated secretion, 577 
readily releasable pool, 579-580 
regulation of oxytocin and vasopressin 
release, 580-581 
stimulus-secretion coupling, 578-579 
Placenta 
responses to maternal exercise, 24-27 
Polyols 
in freeze-avoiding insects, 805-809 
accumulation of, 805-806 
effect on supercooling points of, 806-809 
other effects in, 809 
in freeze-tolerant insects, 818-820 
accumulation of, 818 
effect on cold hardiness in, 819 
effect on supercooling points of, 818 
mechanism of cryoprotective effect, 
819-820 
involvement in cold hardening in insects, 
827-828 
Portal circulation: see Liver circulation 
Posture 
effects on blood volume, 158-167 
distinguishing postural from exercise 
hemoconcentration, 158-162 
effects at rest in heat, 162-163 
Potassium 
see also Hyperkalemia 
accumulation in muscle tubuies in 
myotonia congenita, 328-329 
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K* transport in thick ascending limb of 
Henle’s loop, 790 
Potassium channels: see Ion channels 
Pregnancy 
fetal responses to maternal exercise, 19-24, 
27-29 
fetal outcome, 27-29 
maternal responses to exercise during, 1--18 
body temperature, 9-10 
cardiac-output distribution, 15-17 
circulation, 12-15 
endocrine changes, 8, 9 
energy expenditure, 6 
metabolism, 6-8 
oxygen consumption, 2-5, 7 
physical working capacity, 5-6 
respiration and blood gases, 10-11 
uterine oxygen consumption, 17-18 
Prostaglandins 
effect on Na* permeability in epithelial cell 
membranes, 887-888 
Protein-calorie malnutrition 
effects on connective tissue integrity, 
644-645 
Proteins 
see also Blood proteins; Connective tissue 
proteins; Muscle proteins 
metabolism in fetal liver, 370-371 
Proteoglycans 
biosynthesis and metabolism of, 622-623, 
630-631 
manganese relationship to, 630-631 
structural features of, 621-622 
Pseudohypoparathyroidism 
renal phosphate handling in, 460 
Pulmonary surfactant 
biosynthesis in fetus, 395-399 
Pyridoxine 
role in maintaining connective tissue 
integrity, 637-638 


Receptors, endogenous substances 
corticosteroid receptors in neural tissues, 
956-962 
Receptors, endorphin 
multiple opiate receptors, 593-594 
Receptors, sensory 
see also Chemoreceptors; 
Mechanoreceptors; Thermoreceptors 
muscular tension receptors in viscera, 
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comparison with intestinal 
chemoreceptors, 221 
Respiration 
changes in pregnancy in response to 
exercise, 10-11 
Riboflavin 
role in maintaining connective tissue 
integrity, 639 
Rickets 
primary hypophosphatemic, renal handling 
of phosphate in, 459-460 


Saliva 
secretion of, role of intestinal 
chemoreceptors in control of, 229-230 
Serotonin 
differentiation and development of, effects 
of corticosteroids on, 979-980 
in CNS of adult organisms, effects of 
corticosteroids on, 993-997 
Sex factors 
influence on blood volume response to 
thermal stress and exercise, 197-199 
Skin 
frog epithelial membranes, K*-permeable 
channels in, 850-859 
larval and adult frog epithelial 
membranes, Na*- and K*-permeable 
hybrid channels in, 889-892 
Sodium 
Na* transport inhibitory activity, 708-736 
experiments demonstrating presence of 
substance inhibiting Na* transport in 
plasma and urine extracts from 
patients with chronic renal failure, 
731-734 
experiments with harvested proximal 
tubule fluid from volume-expanded 
animals tested in vivo, 716-717 
Na* transport or Na*-K*-ATPase 
inhibitory activity in brain extracts, 
727-731 
Na* transport or Na*-K*-ATPase 
inhibitory activity of blood or plasma 
extracts from volume-expanded 
normal humans or animals, 717-723 
Na* transport or Na*-K*-ATPase 
inhibitory activity of kidney tissue 
extracts, 726-727 
Na* transport or Na*-K*-ATPase 
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inhibitory activity of normal urine 
extracts, 723-726 
Na* transport or Na*-K*-ATPase 
inhibitory activity of whole blood or 
plasma from volume-expanded normal 
humans or animals, 709-716 
relation to vascular reactivity, 736-744 
effect of acute changes in blood volume, 
740-741 
effect of alterations in external Na* 
concentration, 737 
effect of imposing a persistent difficulty 
in excreting Na*, 738-740 
effect of Na* intake in normal rat, 
737-738 
further evidence that acute volume 
expansion may increase concentration 
of circulating substance that controls 
vascular reactivity, 741-742 
renal transport of, influence on renal 
phosphate transport, 458 
urinary excretion and controlling 
mechanisms, 673-676 
experiments demonstrating that brain is 
directly involved in hormonal 
mechanisms in, 674-676 
experiments demonstrating that brain or 
hypothalamus is involved, 673-674 
Sodium channels: see Ion channels 
Sodium chloride 
reabsorption in thick ascending limb of 
Henle’s loop, modulating factors, 
782-789 
hormonal control, 784-786 
interaction of diuretics, 786-789 
luminal NaCl load, 782-783 
peritubule factors, 783-784 
Somatostatin: see Peptides 
Somatotropin 
influence on renal handling of phosphate, 
457 
Spreading cortical depression 
energy metabolism of brain during, 126 
interstitial ion concentrations during, 
116-117 
membrane changes during, 133-135 
Stress 
role in metallothionein biosynthesis, 
281-284 
Stress, thermal 
effects on blood volume in humans, 149-209 
early history of studies on, 152 
effects of posture at rest in heat, 162-163 
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Stress, thermal (continued } 
individual differences in responses, 
185-199 
influence of altitude, 192 
influence of gender, 197-199 
influence of heat acclimatization on, 
186-187 
influence of hydration status, 193-197 
influence of physical fitness on, 187-192 
influence of status of subject on, 185-199 
Is there a limit to hemoconcentration? 
164-167 
mechanisms of hemodilution and 
hemoconcentration, 151-152 
thermal stress at rest, 152-154 
use of hematocrit and hemoglobin in 
measurement of, difficulties in 
interpretation, 167-176 
use of plasma protein content in 
measurement of, difficulties in 
interpretation, 176-185 
Substance P ; 
biosynthesis of, 561-563 
striatonigral biosynthesis, 562-563 
Substantia nigra 
striatonigral substance P, biosynthesis of, 
562-563 
Synapses 
synaptic transmission changes during 
anoxia, 129-130 
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Tachykinin: see Peptides 
Temperature 
see also Body temperature; Cold; Heat; 
Thermodynamics 
influence on signs in myotonia, 323-324 
Thermal stress: see Stress, thermal 
Thermodynamics 
analysis of muscle ATPase mechanisms, 
467-551 
energetic characterization of actomyosin 
ATPase system, 499-518 
energetics of ATP hydrolysis, 483-486 
interpretation of data, 478-483 
kinetic mechanism of ATP hydrolysis by 
myosin and actomyosin, 486-493 
mechanism and energetics of ATP 
hydrolysis by Ca”*-pump ATPase, 
519-537 
methods of analysis, 469-475 
reaction calorimetry, 475-478 
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Thermoreceptors 
of viscera, comparison with intestinal 
chemoreceptors, 221 
Thiamine 
role in maintaining connective tissue 
integrity, 638-639 
Thyroid gland 
unlikely as source of plasma natriuretic 
activity, 671-672 
Thyroxine 
influence on renal handling of phosphate, 
457 
Tyrosine hydroxylase 
activity of, effects of corticosteroids on, 
973-976 


Uterus 


oxygen consumption in pregnancy during 
exercise, 17-18 


Vasopressins 
biosynthesis and transport of, 555-556, 
558-559 
control of NaCl reabsorption in thick 
ascending limb of Henie’s loop, 
784-786 
effect on Na* permeability in epithelial cell 
membranes, 885-887 
secretion of, regulation of, 580-581 
Visual cortex 
electrically evoked potentials in cat cortex, 
current source-density (CSD) analysis 
of, 56-63 
comparison of electricaily and visually 
evoked CSDs, 63-66 
information from CSDs, 61-63 
interpretation of CSDs, 57-60 
relation between potentials and CSDs, 57 
visually evoked potentials in cat cortex, 
current source-density analysis of, 
63-75 
comparison of electrically and visually 
evoked CSDs, 63-66 
information from CSD analyses, 73-75 
stimulus-specific properties of visually 
evoked CSDs, 66-73 
Vitamin A 
role in maintaining connective tissue 
integrity, 640-641 
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Vitamin C: see Ascorbic acid 
Vitamin D 


influence on renal handling of phosphate, 


457 
role in maintaining connective tissue 
integrity, 643-644 
Vitamin E 
role in maintaining connective tissue 
integrity, 642-643 
Vitamin K 
role in maintaining connective tissue 
integrity, 641-642 
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Water 
bound water, role in freeze-tolerant 
insects, 820-821 
Work 


physical working capacity in pregnancy in 


response to exercise, 5-6 
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dietary levels, effects on metallothionein 
biosynthesis, 277-279 
general functions, of, 259-261 
hepatic metabolism of, 261-272 
efflux from hepatocytes, 270-271 
intracellular compartmentalization, 
268-270 
uptake from plasma, 265-268 
importance in maintaining connective 
tissue integrity, 631-632 
intestinal absorption of, 239-255 
cellular uptake from intestinal lumen, 
240-250 
intracellular compartmentalization 
within intestinal cells, 250-254 
transfer to portal circulation, 254-255 
metabolism of, 238-309 
plasma transport of, 256-259 


